Comparison of an espB gene fecal polymerase chain reaction assay with bacteriologic isolation for detection of Citrobacter rodentium infection in mice.
To develop a polymerase chain reaction (PCR) assay for specific detection of Citrobacter rodentium in fecal samples of mice and to compare this assay with bacterial isolation and identification methods. The target sequence of the PCR assay was the espB gene encoding a secreted virulence factor. To facilitate visual identification during primary isolation on MacConkey agar containing ampicillin, C. rodentium ATCC type strain 51459 was transformed by use of a plasmid encoding the enhanced green fluorescent protein (EGFP) and ampicillin resistance. The EGFP-C. rodentium was inoculated into Swiss Webster (SW) mice to study the time course of detection of the organism by use of fecal PCR analysis, bacterial isolation, and development of colonic hyperplasia by light microscopy. Lactose-fermenting fluorescent bacterial colonies identified during primary isolation of fecal bacteria on MacConkey-ampicillin agar were identified by use of biochemical typing. Mice inoculated with EGFP-transformed C. rodentium developed colonic mucosal hyperplasia, characterized by a three-fold increase in colonic crypt height that peaked at post-inoculation day (PID) 14. The espB PCR assay detected as little as 0.3 colony-forming units of C. rodentium. The PCR assay was specific in that it did not detect the espB gene of Escherichia coli 0157. Results of in vivo studies in SW mice indicated that EGFP-C. rodentium could be detected by use of espB fecal PCR analysis in 100% of inoculated mice tested on PID 1, 3, 7, and 8, in 60% on PID 9, and in 20% on PID 10 (n = 5). Bacterial isolation from the same fecal samples detected the organism in 100% of the inoculated mice on PID 7, in 50% on PID 8, and in none on subsequent PID 9-14. The ability of the PCR assay to detect C. rodentium in fresh feces of inoculated mice was significantly better than that of bacterial isolation methods (Fisher-Irwin exact test, P < 0.01). At the time of peak colonic hyperplasia, the organism could no longer be cultivated or detected in mice by use of fecal PCR analysis. The EGFP-C. rodentium was capable of inducing transmissible murine colonic hyperplasia similar to that previously reported in SW mice. The PCR assay for detection of the espB gene sequence of C. rodentium in total fecal DNA was a more sensitive diagnostic assay than was bacterial isolation.